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PHOTOSENSITIVE RESIN LAMINATE 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a photosensitive resin 
laminate. More particularly, this invention relates to a pho 
tosensitive resin laminate used for producing a printing 
plate, a relief plate and the like by a computer plate making 
technique. 

BACKGROUND OF THE INVENTION 

In the ?eld of relief printing such as letter press, ?exo and 
the like, a computer plate making technique (computer to 
plate (CTP) technique), also knoWn as a digital image 
formation technique, is becoming extremely general noWa 
days. In the CTP technique, a photographic mask (also 
called a photomask or negative ?lm) conventionally used for 
covering an area unWanted to be polymeriZed on a photo 
sensitive printing plate has been replaced by a mask formed 
and integrated Within the printing plate. There are tWo 
techniques in the market as a method to obtain such inte 
grated mask. One is a method to print a mask on a photo 
sensitive plate by an inkj et printer, and the other is a method 
to form a mask by forming, on a photosensitive layer, a layer 
substantially non-transparent to ultraviolet rays (UV) (i.e., 
substantially blocks ultraviolet rays), and ablatable by irra 
diation of IR laser (this layer is generally referred to as an 
“IR ablation layer” etc. and is referred to as an “IR ablation 
layer” in the present speci?cation), and forming an image on 
this layer With an IR laser. Using these techniques, an image 
(mask) is directly formed on a plate, and ultraviolet rays are 
irradiated through this image (mask) in the next step to 
afford plate making. 

The CTP technique is convenient in that it does not 
require a negative ?lm and can afford a resolution far higher 
than that by a conventional technique using a negative ?lm. 

There is a detailed discussion on the superiority of the 
CTP technique to conventional technique. 

In a photosensitive plate having the above-mentioned IR 
ablation layer, the IR ablation layer is generally made from 
a composition containing a polymer binder containing car 
bon black in a large amount (e.g., Japanese Patent No. 
2916408 (page 1, claims)). In general, a cover ?lm is formed 
on an IR ablation layer for protection of the IR ablation layer 
during preservation of the plate and handling thereof, and 
this cover ?lm is removed before irradiation of IR laser or 
after irradiation of IR laser (generally after main exposure 
and before development). As a result of the investigation 
made by the present inventors and the like, hoWever, it has 
been found that an IR ablation layer gets broken (damaged) 
or scratched When cover ?lm is peeled off, Which exerts an 
adverse in?uence on the ?nally obtained printing image. In 
addition, printing cost becomes higher because carbon black 
in the IR ablation layer transfers to and stain a developer 
during developing With the developer after a main exposure 
(irradiation of ultraviolet rays) after IR ablation, Which 
necessitates exchange of the developer each time a plate is 
made. 

SUMMARY OF THE INVENTION 

In vieW of the above, it is therefore an object of the 
present invention to provide a photosensitive resin laminate 
that affords printing images of a higher quality than con 
ventional ones and that reduces staining of a developer due 
to development. 
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2 
It has been found according to the present invention that, 

by employing a constitution Wherein an IR ablation layer 
comprises a metal layer containing an IR absorbent metal 
(hereinafter to be also referred to as an “IR absorbent metal 
layer”) and the metal layer is disposed in contact With the 
photosensitive resin layer, the above-mentioned problem 
can be resolved, a high quality printing image can be 
obtained and the stain of a developer can be reduced. 

Therefore, the present invention relates to the following. 
(1) A photosensitive resin laminate comprising at least a 

support, a photosensitive resin layer and an IR ablation 
layer, Wherein the IR ablation layer comprises an IR 
absorbent metal layer Which is disposed in contact With 
the photosensitive resin layer. 

(2) The photosensitive resin laminate of the above-men 
tioned (1), wherein the IR ablation layer comprises the IR 
absorbent metal layer and an organic polymer layer lami 
nated on said metal layer. 

(3) The photosensitive resin laminate of the above-men 
tioned (1), wherein the IR ablation layer has a thickness 
of 7(k20000 A. 

(4) The photosensitive resin laminate of the above-men 
tioned (1), wherein the IR absorbent metal layer is an 
aluminiZed layer. 

(5) The photosensitive resin laminate of the above-men 
tioned (2), Wherein the organic polymer layer laminated 
on the metal layer is a non-IR-sensitive polymer resin 
layer. 

(6) The photosensitive resin laminate of the above-men 
tioned (2), Wherein the organic polymer layer laminated 
on the metal layer can receive an opaque non-transparent 
to actinic radiation. 

(7) The photosensitive resin laminate of the above-men 
tioned (2), Wherein the organic polymer layer laminated 
on the metal layer contains a UV absorbent. 

(8) The photosensitive resin laminate of the above-men 
tioned (1), wherein the IR ablation layer has an optical 
density of not less than 2.0. 

(9) The photosensitive resin laminate of the above-men 
tioned (1), Which shoWs a rate of change in the radius of 
a halftone dot after IR ablation of not more than 130% per 

unit energy (J/cm2). 
(10) The photosensitive resin laminate of the above-men 

tioned (1), Which is a photosensitive plate. 
(11) The photosensitive resin laminate of the above-men 

tioned (1), Which is a photosensitive ?exo plate. 
(12) The photosensitive resin laminate of the above-men 

tioned (11), wherein Wrinkles are not caused When a 
bending radius is not more than 5 cm. 

(13) The photosensitive resin laminate of the above-men 
tioned (11), wherein the IR ablation layer comprises the 
IR absorbent metal layer and an organic polymer layer 
laminated on said metal layer, said organic polymer layer 
being a non-IR-sensitive polymer resin layer and the 
non-IR-sensitive polymer resin layer comprising a Water 
soluble polymer and a plasticiZer. 

(14) The photosensitive resin laminate of the above-men 
tioned (1), wherein the photosensitive resin laminate is a 
photosensitive letter press plate. 

(15) The photosensitive resin laminate of the above-men 
tioned (14), wherein the photosensitive resin layer com 
prises a composition containing a polymer binder, an 
ethylenically unsaturated compound and a photoinitiator, 
the photosensitive resin laminate shoWs a rate of Warp of 
Within 12% before exposure to actinic radiation, and a 
change in the Warp after exposure to actinic radiation is 
not more than 15%. 
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(16). The photosensitive resin laminate of the above-men 
tioned (14), Wherein the photosensitive resin layer has a 
residual solvent content of 3*10%. 

(17) A photosensitive resin laminate comprising at least a 
support, a photosensitive resin layer and an IR ablation 
layer, Wherein the IR ablation layer comprises an IR 
absorbent metal layer and a UV absorbent organic poly 
mer layer on at least one surface of the metal layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic cross section of a ?rst embodiment 
of the photosensitive resin laminate of the present invention. 

FIG. 2 is a schematic cross section of a second embodi 
ment of the photosensitive resin laminate of the present 
invention. 

FIG. 3 is a schematic cross section of a third embodiment 
of the photosensitive resin laminate of the present invention. 

FIG. 4 is an explanatory schematic vieW of a rate of Warp 
measurement sample. 

FIG. 5 is an explanatory schematic vieW of a rate of Warp 
measurement sample. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following, the present invention is explained in 
detail. 

The photosensitive resin laminate of the present invention 
comprises at least a support, a photosensitive resin layer and 
an IR ablation layer, Wherein the IR ablation layer comprises 
an IR absorbent metal layer and the metal layer is disposed 
in contact With the photosensitive resin layer. 

FIGS. 1, 2 and 3 shoW examples of the laminate structure 
of the photosensitive resin laminate of the present invention. 
FIG. 1 shoWs a constitution Wherein a support 1, a photo 
sensitive resin layer 2, an IR absorbent metal layer 3 and a 
cover ?lm 5 are successively laminated, and FIG. 2 shoWs 
a constitution Wherein a support 1, a photosensitive resin 
layer 2, an IR absorbent metal layer 3, an organic polymer 
layer 4 and a cover ?lm 5 are successively laminated. FIG. 
3 shoWs a constitution Wherein the organic polymer layer 4 
in FIG. 2 is a non-IR sensitive polymer resin layer 6, or a 
constitution Wherein a support 1, a photosensitive resin layer 
2, an IR absorbent metal layer 3, a non-IR sensitive polymer 
resin layer 6 and a cover ?lm 5 are successively laminated. 

In the example of FIGS. 1, 2 and 3, an IR ablation layer 
10 is made only of the IR absorbent metal layer 3, and in the 
example of FIG. 2, an IR ablation layer 10 is made only of 
tWo layers of the IR absorbent metal layer 3 and the organic 
polymer layer 4 formed thereon. 

In the photosensitive resin laminate of the present inven 
tion, as shoW in the examples of the above-mentioned FIG. 
1, FIG. 2 and FIG. 3, the IR ablation layer 10 includes the 
IR absorbent metal layer 3. As a result, the IR ablation layer 
10 has high ?lm strength, and does not easily suffer from 
breakage or ?aWs even When a cover ?lm 5 is peeled off. 
Furthermore, because the IR absorbent metal layer 3 is 
disposed in contact With the photosensitive resin layer 2 
(directly laminated) and another layer (organic polymer 
layer or a layer having a composition containing an organic 
polymer) is not disposed betWeen the IR absorbent metal 
layer 3 and the photosensitive resin layer 2. As a result, the 
IR ablation layer resists breakage and the relief obtained by 
main exposure and development after IR ablation can have 
a su?iciently high resolution. 
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4 
The embodiment shoWn in FIG. 1 has a preferable con 

stitution in vieW of the sensitivity (i.e., shortness of time of 
ablation upon absorption of IR) of the IR ablation layer 10 
during exposure to light. The embodiment shoWn in FIG. 2 
has a preferable constitution in vieW of the function and 
strength of the IR ablation layer 10 as a mask after IR 
ablation. 

In the present invention, the above-mentioned FIG. 1, 
FIG. 2 and FIG. 3 are mere examples, and as long as the 
aforementioned characteristics (or the constitution Wherein 
the IR ablation layer includes an IR absorbent metal layer 
and the IR absorbent metal layer is disposed in contact With 
the photosensitive resin layer) are attained, any knoWn 
techniques of this kind for photosensitive resin laminate can 
be applied to other parts. 

In the present invention, by the “IR absorbent metal” is 
meant a metal, an alloy or a metal-containing compound 
capable of being ablated upon absorption of IR, Wherein the 
alloy here includes not only a melt product of tWo or more 
kinds of metal elements but a melt product containing tWo 
or more kinds of metal elements as Well as an element other 
than the metal elements. The “IR absorbent metal” may be 
one kind of material or a combination of tWo or more kinds 
of materials. 

Preferable examples of the above-mentioned metal 
include Al, Zn and Cu. Preferable examples of the above 
mentioned alloy include an alloy of tWo or more kinds of 
metals selected from Al, Ca, Sc, Ti, V, Sb, Cr, Mn, Fe, Co, 
Ni, Cu, Zn, Y, Zr, Nb, Mo, Ag, In, Sn, Ta, W, Au, Bi and Pb, 
and an alloy containing, along With the tWo or more kinds of 
metals, a non-metal element (carbon, silicon etc.) and/or a 
rare-earth element (Nd, Sm, Gd, Tb etc.). As the metal 
containing compound, various compounds of metal oxide, 
metal nitride and the like can be used, as long as they absorb 
IR and are ablated. Of those, dark inorganic pigments such 
as copper chromite, chromic oxide, cobalt aluminate 
chrome and the like are preferable. 

For prevention of breakage and ?aWs (?lm strength) of 
the IR ablation layer, the IR absorbent metal is preferably a 
metal or an alloy, particularly preferably Al, Zn, Cu and a 
Bi-In-Cu alloy, particularly preferably Al. In a preferable 
embodiment of the present invention, the IR absorbent metal 
layer is an aluminiZed layer. 

In the present invention, the IR ablation layer does not 
substantially alloW transmission of ultraviolet rays (actinic 
radiation). That is, an optical density for ultraviolet rays 
(actinic radiation) exceeds 2.0, preferably over 2.5, and 
more preferably over 3.0. 

When the optical density is less than 2.0, the masked part 
is cured by UV leak during main exposure, converting 
originally a non-image part to an image area, Which unpref 
erably results in, What is called, a fogging phenomenon. 

To meet the aforementioned optical density, the IR absor 
bent metal layer 3 preferably has a thickness of 70420000 A, 
more preferably 10048000 A, particularly preferably 
100*5000A. When the thickness is less than 70 A, masking 
function after IR ablation becomes unpreferably loW, and 
When it exceeds 20000 A, IR for image formation unpref 
erably fails to cause ablation. 

In contrast, as described in the folloWing, When the IR 
ablation layer consists of the IR absorbent metal layer 3 and 
the organic polymer layer 4 laminated on the metal layer, the 
IR absorbent metal layer preferably has a thickness of 
5(L15000 A, more preferably 7&8000 A, particularly pref 
erably 10045000 A. When the thickness is less than 50 A, 
masking function after IR ablation becomes unpreferably 
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loW, and When it exceeds 15000 A, IR for image formation 
unpreferably fails to cause ablation. 

The above-mentioned IR ablation layer may include an IR 
absorbent metal layer and the organic polymer layer lami 
nated on the metal layer. 

Examples of the polymer of the organic polymer layer in 
the present invention include polyamide, polyethylene, 
polypropylene, polyester, rubbers, epoxy compound, poly 
vinyl alcohol, polyacrylic acid, polyethylene oxide, ampho 
teric interpolymer, alkylcellulose, cellulose polymer (par 
ticularly hydroxypropyl cellulose, hydroxyethyl cellulose, 
nitrocellulose), copolymer of ethylene and vinyl acetate, 
cellulose acetate butyrate, polybutyral and the like. They 
may be used alone or in combination of tWo or more kinds 
thereof. In the present invention, the polymer of the above 
mentioned organic polymer layer is preferably Water 
soluble. The amphoteric interpolymer is described in US. 
Pat. No. 4,293,635. 
As the polymer of the above-exempli?ed polymers, poly 

vinyl alcohol, modi?ed polyvinyl alcohol, polyacrylic acid, 
polyethylene oxide are used in the present invention in vieW 
of the developability in Water or an aqueous medium, 
occurrence of Wrinkles and the like. Of these, polyvinyl 
alcohol or modi?ed polyvinyl alcohol having a degree of 
polymerization of 50(L4000, preferably 100(k3000, and a 
degree of saponi?cation of 70%*99%, preferably 80*99%, 
more preferably 8(L90%, is used. As used herein, by the 
modi?ed polyvinyl alcohol means one having carboxyl 
group, carbonyl group, polyoxyalkylene group, acetoacetyl 
group, sulfon group or silanol group introduced into a 
terminal or a main chain by secondary reaction With a 
compound reactive With hydroxyl group of polyvinyl alco 
hol (e.g., a compound having carboxyl group, double bond, 
aromatic ring and the like) or saponi?cation of a copolymer 
of vinyl acetate and a different vinyl monomer. 

The organic polymer layer of the present invention has a 
thickness of 0.0li200 um preferably 0.1*100 um, particu 
larly preferably 0.1*50 um. When the thickness exceeds 200 
um, it may not be easily set on a drum for IR ablation, or the 
relief obtained by main exposure and development may 
shoW loWer resolution, Which is not preferable. The organic 
polymer layer 4 may contain a compound that absorbs 
ultraviolet rays, such as UV absorbent, metal and the like for 
the prevention of fogging phenomenon during main expo 
sure. 

Preferably, the above-mentioned organic polymer layer 
laminated on the metal layer is a non-IR-sensitive polymer 
resin layer. 

Preferably, the above-mentioned organic polymer layer 
laminated on the metal layer contains a UV absorbent. 
As a method for adding a UV absorbent to the organic 

polymer layer, there is a method comprising adding a UV 
absorbing substance to the organic polymer layer, a method 
comprising copolymeriZation of a reactive UV absorbing 
substance With a monomer to give a polymer layer and the 
like. 

Examples of the UV absorbing substance include general 
UV absorbents, such as benZophenone compound, benZot 
riaZole compound, salicylate compound, indole compound 
and the like. Examples of the benZophenone compound 
include 2,4-dihydroxybenZophenone, 2-hydroxy-4-meth 
oxybenZophenone, 2-hydroxy-4-octoxybenZophenone, 
2-hydroxy-4-benZyloxybenZophenone, 2-hydroxy-4-dode 
cyloxybenZophenone, 2,2'-dihydroxy-4-methoxybenZophe 
none, 2,2'-hydroxy-4,4,-dimethoxybenZophenone, 2-hy 
droxy-4-methoxy-5-sulfobenZophenone and the like. 
Examples of the benZotriaZole compound include 2-(2' 
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6 
hydroxy-5'-methylphenyl)benZotriaZole, 2-(2'-hydroxy-5' 
tert-butylphenyl)benZotriaZole, 2-(2'-hydroxy-3', 5'-ditert 
-butylphenyl)benZotriaZole, 2-(2'-hydroxy-tert-butyl-5'-me 
thylphenyl)-5-chlorobenZotriaZole, 2-(2'-hydroxy-3', 5'-di 
tert-butylphenyl)-5-chlorobenZotriaZole, 2-(2'-hydroxy-3', 
5'-ditert-amylphenyl)benZotriaZole, 2-(2'-hydroxy-3'-(3",4", 
5", 6" -tetrahydrophthalimidemethyl)- 5' -methylphenyl)ben 
ZotriaZole and the like. Examples of the salicylate compound 
include phenylsalicylate, p-tert-butylphenylsalicylate, p-oc 
tylphenylsalicylate and the like. In addition, a compound 
having a naphthalene skeleton such as 2-hydroxy-3-naph 
thoic acid propylene glycol ester and the like, a compound 
having a anthracene skeleton such as 9-anthracenemethanol 
and the like, a compound having a benZothiaZole skeleton 
such as dihydrothi-p-toluidine and the like, a compound 
having a quinaZoline skeleton such as quinaZolidinedione 
and the like can be also used. Furthermore, a UV absorbent 
polymer can be used Which is obtained by copolymeriZation 
of a radical polymeriZable compound such as (meth)acrylic 
acid ester, styrene and the like With a radically polymeriZ 
able UV absorbent having a benZophenone skeleton or a 
benZotriaZole skeleton. An inorganic compound such as 
titanium oxide, cerium oxide, Zinc oxide, magnesium oxide 
and alumina can be also used. A pigment such as toluidine 
red, toluidine yelloW, copper phthalocyanine, quinacridone, 
toluidine YW, Watchung red BWC, toluidine yelloW GW, 
monastral blue BW, monastral green BW, pigment scarlet, 
monastral green, monastral maroon B, monastral orange, 
carbon black, graphite and the like can be used. Any one of 
these may be used or tWo or more kinds thereof may be 
concurrently used. 
The proportion of the amounts of the aforementioned UV 

absorbing substances is 0.1*50 Wt %, preferably 0.5i40 Wt 
%, particularly desirably 1*30 Wt %, relative to the organic 
polymer layer. When it is less than 0.1 Wt %, UV absorbency 
dramatically decreases unpreferably shoWing no effect of 
enlarging exposure latitude. In contrast, When it exceeds 50 
Wt %, the time necessary for exposure to light becomes too 
long, thus impairing its practical applicability, and the 
organic polymer layer unpreferably becomes brittle. 
The optical density of the UV absorbent organic polymer 

layer at 365 nm is preferably 0.05*1.00. When it is less than 
0.05, it is ineffective for enlarging exposure latitude, and 
When it is 1.00 or above, the time necessary for exposure to 
light becomes too long, thus impairing its practical appli 
cability. 
As mentioned beloW, When the photosensitive resin lami 

nate of the present invention is a photosensitive ?exo plate, 
in one embodiment of the present invention, the above 
mentioned organic polymer layer laminated on the metal 
layer is a non-IR-sensitive polymer resin layer, and the 
non-IR-sensitive polymer resin layer contains a Water 
soluble polymer and a plasticiZer. The above-mentioned 
Water-soluble polymer may be a copolymer With a substance 
having plasticity (plasticiZer). 

Examples of the Water-soluble polymer are those recited 
above. As the plasticiZer, any plasticiZer generally usable for 
Water-soluble polymer resins can be used. Examples of such 
plasticiZer include alkylene glycols such as ethylene glycol, 
trimethylene glycol, tetramethylene glycol, propylene gly 
col, pentamethylene glycol, hexylene glycol, hexamethylene 
glycol and the like, polyalkylene glycols such as diethylene 
glycol, dipropylene glycol, triethylene glycol, tetraethylene 
glycol, polyethylene glycol #200, polyethylene glycol #300, 
polyethylene glycol #400, polyethylene glycol #600, poly 
ethylene glycol #1000, polyethylene glycol #2000, polyeth 
ylene glycol #4000, a copolymer of polyethylene glycol and 
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polypropylene glycol, and the like, butanediols such as 
2,3-butanediol, 1,3-butanediol and the like, polyhydric alco 
hols such as alcohols of trivalent or more (e.g., glycerine, 
sorbitol, pentaerythritol, trimethylolpropane etc.) and the 
like, ethanolamines such as monoethanolamine, diethanola 
mine, triethanolamine and the like, amine compounds such 
as N-methylpyrrolidone, cyclohexylamine, urea and the like. 
Of these, polyethylene glycol, a copolymer of polyethylene 
glycol and polypropylene glycol, propylene glycol and 
glycerine are preferable. Particularly preferred is a copoly 
mer of polyethylene glycol and polypropylene glycol. The 
amount of the copolymer of polyethylene glycol and 
polypropylene glycol is preferably lil00 parts by Weight 
per 100 parts by Weight of the Water-soluble polymer resin. 
When it is less than 1 part by Weight, adhesion betWeen a 
polymer resin layer formed by coating an aqueous solution 
of the polymer resin of the present invention to a support 
such as a polyester ?lm and the like, and the aforementioned 
support temporarily becomes too high to make their release 
dif?cult. In addition, plasticity becomes insuf?cient. When it 
is 100 parts by Weight or above, a copolymer of polyethyl 
ene glycol and polypropylene glycol bleeds out on the 
coated surface and forms a blocking When an aqueous 
solution of the polymer resin of the present invention is 
coated and dried. It is also possible to use a mixture of tWo 
kinds of more of the components in a different combination. 

The photosensitive resin layer 2 of the present invention 
is a layer of a composition containing at least a knoWn 
soluble synthetic polymer compound (polymer binder), a 
photopolymeriZable unsaturated compound (hereinafter to 
be also referred to as a crosslinking agent) and a photopo 
lymerization initiator, or a layer of a composition containing 
at least an elastomer binder, a polymeriZable compound 
(hereinafter to be also referred to as a crosslinking agent) 
and a photoinitiator, Wherein the composition is generally 
about 5*l50 parts by Weight of a polymeriZable compound, 
and about 0.l*l0 parts by Weight of a photoinitiator, relative 
to 100 parts by Weight of the polymer. Furthermore, an 
additive such as a plasticiZer, a thermal polymerization 
inhibitor, a dye, a pigment, a UV absorbent, a ?avoring or an 
antioxidant may be contained. A photosensitive resin layer 
used for relief printing plate such as knoWn letter press and 
?exo and the like may be applied directly. It may be a single 
layer or a laminate of tWo or more layers having different 
compositions. 

The polymer used for letter press can contain a knoWn 
synthetic polymer binder that can be dissolved or dispersed 
in Water or a mixture of Water and alcohol. For example, 
polyetheramide (JP-A-55-79437 and the like), polyether 
esteramide (J P-A-58-ll3537 and the like), tertiary nitrogen 
containing polyamide (J P-A-50-76055 and the like), ammo 
nium salt type tertiary nitrogen atom-containing polyamide 
(JP-A-53-5 36555 and the like), addition polymer of amide 
compound having one or more amide bonds and organic 
diisocyanate compound (JP-A-58-l40737 and the like), 
addition polymer of diamine Without amide bond and 
organic diisocyanate compound (JP-A-4-97l 54 and the like) 
and the like are mentioned. Of these, tertiary nitrogen 
atom-containing polyamide and ammonium salt type tertiary 
nitrogen atom-containing polyamide are preferable. 

The polymer used for ?exo may be a single polymer or a 
polymer mixture. It may be a hydrophobic polymer, a 
hydrophilic polymer or a mixture of a hydrophobic polymer 
and a hydrophilic polymer. Preferable examples of the 
hydrophobic polymer include butadiene rubber, isoprene 
rubber, 1,2-polybutadiene, styrene-butadiene rubber, chlo 
roprene rubber, nitrile-butadiene rubber, styrene-butadiene 
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8 
styrene block copolymer, styrene-isoprene-styrene block 
copolymer, butyl rubber, ethylene-propylene rubber, chlo 
rosulfonated polyethylene, butadiene-(meth)acrylic acid 
ester copolymer, acrylonitrile-(meth)acrylic acid ester 
copolymer, epichlorohydrin rubber, chlorinated polyethyl 
ene, silicone rubber and urethane rubber, Which may be used 
alone or in combination of tWo or more kinds thereof. 
Preferable examples of the hydrophilic polymer include one 
having a hydrophilic group, such as iCOOH, 4COOM (M 
is monovalent, divalent or trivalent metal ion or substituted 
or non-substituted ammonium ion), 40H, iNHZ, 
iSO3H, phosphoric acid ester group and the like, Which is 
speci?cally polymers of (meth)acrylic acid or a salt thereof, 
copolymers of (meth)acrylic acid or a salt thereof and alkyl 
(meth)acrylate, copolymers of (meth)acrylic acid or a salt 
thereof and styrene, copolymers of (meth)acrylic acid or a 
salt thereof and vinyl acetate, copolymers of (meth)acrylic 
acid or a salt thereof and acrylonitrile, polyvinyl alcohol, 
carboxymethyl cellulose, polyacrylamide, hydroxyethyl cel 
lulose, polyethylene oxide, polyethyleneimine, polyurethane 
having 4COOM group, polyureaurethane having iCOOM 
group, polyamic acid having iCOOM group and salts 
thereof or derivatives thereof, Which may be used alone or 
in combination of tWo or more kinds thereof. 
The photopolymeriZable unsaturated compound prefer 

ably used in the present invention is exempli?ed by ethyl 
enically unsaturated compounds, such as ring opening addi 
tion reaction products (e. g., polyglycidylether of polyhydric 
alcohol With methacrylic acid and acrylic acid). Examples of 
the aforementioned polyhydric alcohol include but not lim 
ited to dipentaerythritol, pentaerythritol, trimethylolpro 
pane, glycerine, ethylene glycol, diethylene glycol, trieth 
ylene glycol, ethylene oxide adduct of phthalic acid, acrylic 
acid adducts of diglycidylether of bisphenol A and bisphenol 
F, and the like. These compounds can be used in a mixture 
of tWo or more kinds thereof. Of these, trimethylolpropane 
is preferable. 
When the soluble synthetic polymer compound is an 

elastomer binder, preferable polymeriZable compound is a 
polymeriZable ethylenically mono- or poly-unsaturated 
organic compound that can be used for the production of a 
photosensitive printing plate and is compatible With a poly 
mer. Examples of the compound include styrene, vinyltolu 
ene, t-butylstyrene, ot-methylstyrene, acrylonitrile, (meth) 
acrylic acid, methyl(meth)acrylate, ethyl(meth)acrylate, 
n-propyl(meth)acrylate, iso-propyl(meth)acrylate, n-butyl 
(meth)acrylate, iso-butyl (meth)acryate, sec-butyl(meth) 
acrylate, t-butyl (meth)acrylate, 2-ethylhexyl(meth)acrylate, 
n-decyl(meth)acrylate, lauryl(meth)acrylate, n-tridecyl 
(meth)acrylate, stearyl(meth)acrylate, ethylene glycol mono 
(meth)acrylate, propylene glycol mono(meth)acrylate, 
diethylene glycol mono(meth)acrylate, dipropylene glycol 
mono(meth)acrylate, polyethylene glycol mono(meth)acry 
late, polypropylene glycol mono(meth)acrylate, polyethyl 
ene glycol monomethylether mono(meth)acrylate, polypro 
pylene glycol monomethylether mono(meth)acrylate, 
polyethylene glycol monoethylether mono(meth)acrylate, 
polypropylene glycol monoethylether mono(meth)acrylate, 
n-butoxyethyl(meth)acrylate, phenoxyethyl(meth)acrylate, 
2-phenoxypropyl(meth)acrylate, cyclohexyl(meth)acrylate, 
tetrahydrofurfuryl(meth)acrylate, glycidyl(meth)acrylate, 
allyl(meth)acrylate, benZyl(meth)acrylate, tribromophenyl 
(meth)acrylate, 2,3-dichloropropyl(meth)acrylate, 3-chloro 
2-hydroxypropyl(meth)acrylate, N,N-diethylaminoethyl 
(meth)acrylate, N,N-dimethylaminoethyl(meth)acrylate, 
N-t-butylaminoethyl(meth)acrylate, acrylamide, N,N-dim 
ethylacrylamide, N,N-diethylacrylamide, ethylene glycol 
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di(meth)acrylate, diethylene glycol di(meth)acrylate, poly 
ethylene glycol di(meth)acrylate, propylene glycol di(meth) 
acrylate, dipropylene glycol di(meth)acrylate, polypropy 
lene glycol di(meth)acrylate, l,3-butyleneglycol (meth) 
acrylate, l,4-butanediol (meth)acrylate, neopentylglycol 
di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, 1,9 
nonanediol di(meth)acrylate, l,l0-decanediol di(meth)acry 
late, l,l2-dodecanediol di(meth)acrylate, l,l4-tetrade 
canediol di(meth)acrylate, pentaerythritol di(meth)acrylate, 
pentaerythritol tri(meth)acrylate, pentaerythritol tetra(meth) 
acrylate, glycelol di(meth)acrylate, glycelol allyloxy 
di(meth)acrylate, trimethylolethane di(meth)acrylate, trim 
ethylolethane tri(meth)acrylate, trimethylolpropane 
di(meth)acrylate, trimethylolpropane tri(meth)acrylate, 
dicyclopentyldimethylene di(meth)acrylate, dicyclopenta 
decane di(meth)acrylate, tricyclodecanediyldimethyl 
di(meth)acrylate, triallylcyanurate, triallylisocyanurate, tri 
allyltrimellitate, diallylphthalate, divinylbenZene, polyure 
thane (meth)acrylate, polyester (meth)acrylate, oligobutadi 
ene (meth)acrylate, oligoisoprene (meth)acrylate, 
oligopropylene (meth)acrylate and the like, Which may be 
used alone or in combination of tWo or more kinds thereof. 

Preferable examples of the photoinitiator include ben 
Zophenones, benZoins, acetophenones, benZyls, benZoin 
alkylethers, benZylalkylketals, anthraquinones, thioxantho 
nes and the like, Which are speci?cally benZophenone, 
chlorobenZophenone, benZoin, acetophenone, benZyl, ben 
Zoin methylether, benZoin ethylether, benZoin isopropyl 
ether, benZoin isobutylether, benZyldimethylketal, benZyldi 
ethylketal, benZyldiisopropylketal, anthraquinone, 2-ethy 
lanthraquinone, 2-methylanthraquinone, 2-allylan 
thraquinone, 2-chloroanthraquinone, thioxanthone, 
2-chlorothioxanthone and the like, Which may be used alone 
or in combination of tWo or more kinds thereof. 

The photosensitive resin layer in the present invention 
may contain, besides the polymer, the polymeriZable com 
pound and the photoinitiator, an additive such as a plasti 
ciZer, a thermal polymeriZation inhibitor, a dye, an antioxi 
dant and the like. 

The photosensitive resin layer can be prepared into a layer 
soluble or dispersible in a Water-soluble developer, a semi 
Water-soluble developer and an organic solvent developer 
by appropriately changing the materials of each component. 
It is preferably made to be developable in Water or an 
aqueous medium. When preparing a photosensitive resin 
layer that can be developed in Water or an aqueous medium, 
it preferably corresponds to the photosensitive resin layer 
speci?cally described in EP-A767407, JP-A-60-2ll45l, 
JP-A-2-l75702, JP-A-4-3l62, JP-A-2-305805, JP-A-3 
228060, JP-A-l0-339951 and the like. 
As mentioned beloW, When the photosensitive resin lami 

nate of the present invention is a photosensitive letter press 
plate, in one embodiment of the present invention, the 
photosensitive resin layer has a residual solvent content of 3 
*l0%, preferably 4*7%. When the residual solvent content 
is less than 3%, ?oWability during forming is degraded, 
Which prevents delivery from a concentration machine or 
forming in a desired thickness. When the residual solvent 
content exceeds 10%, exposure of a photosensitive plate to 
actinic radiation Without depressuriZation unpreferably 
causes inWard curling during light exposure, Which prevents 
uniform irradiation. 

The residual solvent of a photosensitive resin layer in the 
present invention mainly consists of Water and loWer ali 
phatic alcohol, Whose content is measured by the method to 
be mentioned beloW. 
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Examples of the aforementioned loWer aliphatic alcohol 

include methyl alcohol, ethyl alcohol, propyl alcohol, iso 
propyl alcohol, ethylene glycol, ethylene glycol monometh 
ylether and the like, and mixtures thereof. In vieW of 
handling property during production and the like, methyl 
alcohol and ethyl alcohol are preferably used. 

When the photosensitive resin laminate of the present 
invention is a photosensitive letter press plate, the residual 
solvent component of the photosensitive resin layer of the 
present invention, the ratio of loWer aliphatic alcohol and 
Water is preferably 2/8i8/2, desirably 3/7i7/3. When the 
proportion of Water exceeds 80%, concentration requires 
time and productivity is degraded. When it is less than 20%, 
a soluble synthetic polymer compound tends to shoW poor 
dissolution property and the dissolution time unpreferably 
becomes longer. 
The support in the present invention is preferably a 

material having ?exibility and superior in dimensional sta 
bility, and examples, thereof include a ?lm of metal such as 
steel, aluminum, copper, nickel and the like, a plastic ?lm 
such as polyethylene terephthalate, polyethylene naphtha 
late, polybutylene terephthalate, polycarbonate and the like. 
Of these, polyethylene terephthalate ?lm is used as a support 
material superior in dimensional stability and ?exibility. The 
support used here desirably has a thickness of 50*350 um, 
preferably l00i250 um, in vieW of mechanical property, 
shape stability and handling property during printing plate 
making and the like. When the thickness is not more than 50 
pm, the support itself is subject to deformation such as 
bending and the like, and a thickness of not less than 350 um 
degrades ?exibility to unpreferably cause loWer ?tting prop 
er‘ty to a cylinder during IR ablation. Where necessary, a 
generally used adhesive may be formed to improve adhesion 
betWeen a support and a photosensitive resin layer. 

It is also possible to laminate a cover ?lm on the photo 
sensitive resin laminate of the present invention. The cover 
?lm is formed to protect an IR ablation layer during storage 
and handling of the plate and removed (peeled o?‘) before IR 
irradiation or after IR irradiation. In the plate of the present 
invention, breakage and ?aWs of IR ablation layer can be 
prevented during removal of the cover ?lm or a peeling off 
operation. 
The cover ?lm 5 preferably consists of materials of 

polyamide; polyvinyl alcohol; copolymer of ethylene and 
vinyl acetate; amphoteric interpolymer; cellulose polymers 
such as hydroxyalkylcellulose and cellulose acetate; poly 
butyral; cyclic rubber, polyethylene, polypropylene, poly 
ethylene terephthalate, polyethylene-2,6-naphthalate, nylon 
6, nylon 4, nylon 66, nylon 12, polyvinyl chloride, polyvi 
nylidene chloride, full aromatic polyamide, polyamideim 
ide, polyimide, polyetherimide, polysulfone, polyphenylene 
sul?de, polyphenylene oxide and the like. As used herein, 
the amphoteric interpolymer is described in Us. Pat. No. 
4,293,635. These materials may be used alone or in com 
bination of tWo or more kinds thereof. Besides these, a small 
amount of a different organic polymer may be copolymer 
iZed or blended. In addition, self-oxidative compounds such 
as nitrocellulose and nitroglycerine; non-self oxidative poly 
mers such as alkylcellulose (e.g., ethylcellulose), poly 
acrylic acid and alkali metal salt thereof; polyacetal; poly 
imide; polycarbonate; polyester; polyalkylene such as 
polyethylene and polybutylene; polyphenylene ether; poly 
ethylene oxide; polylactone; combinations thereof and the 
like can be also used. 
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The cover ?lm 5 may be removed before IR irradiation or 
after IR irradiation (present during IR irradiation). 

The cover ?lm 5 preferably has a thickness of 101300 um, 
particularly preferably 101200 pm. 

In the present invention, a release layer may be present 
betWeen a cover ?lm and an IR ablation layer. The material 
of the release layer is preferably silicone release agent, 
?uorine resin, stearic acid resin, polyethylene Wax, liquid 
paraffin and the like, and its thickness is preferably about 
0.001110 um, particularly preferably 0.00115 um. 

In one embodiment of the present invention, a rate of 
change in the radius of a halftone dot after IR ablation per 
unit energy (J/cm2) is not more than 130%. 

In the present invention, the “rate of change in the radius 
of a halftone dot after IR ablation” is de?ned by the 
folloWing formulas: 

Wherein a halftone dot radius When a certain value (D) of 
laser energy is irradiated is (A), and the halftone dot radius 
When a laser energy value is changed to an optional value 
(C) is (B). 

In the present invention, a rate of change in the radius of 
a halftone dot per energy variation (J/cm2) of IR laser is 
preferably not more than 130%, more preferably not more 
than 125%, still more preferably not more than 120%, 
according to the aforementioned de?nition. When the afore 
mentioned rate of change exceeds 130%, the halftone dot 
siZe after ablation changes more than a theoretical halftone 
dot siZe in response to changes in laser illuminance. For 
example, When it is less than —30%, the highlight halftone 
dots become too ?ne and are mechanically removed during 
development, or they collapse during printing, Which in turn 
results in a failure to form sharp images. When it exceeds 
+30%, the highlight halftone dots conversely become too 
thick to unpreferably make the halftone part darker (dot 
gain) during printing. 

In one embodiment of the present invention, the bending 
radius for occurrence of Wrinkles is not more than 5 cm. 

In the present invention, by the “bending radius for 
occurrence of Wrinkles” is meant a minimum radius that is 
free of Wrinkles or cracks on the plate surface When a plate 
(photosensitive resin laminate) is Wound around a cylindri 
cal metal drum having a different radius of curvature, taken 
off and placed on a planar surface, Which is measured by the 
folloWing method. 

(Measurement Method of Bending Radius When Wrinkles 
Occur) 

Six kinds of cylindrical metal drums having a radius of 
curvature of from 3 cm to 13 cm at 2 cm intervals Were 

prepared and a plate (photosensitive resin laminate) Was 
Wound around each cylindrical metal drum With an IR 
absorbent metal layer on the outside, taken off and placed on 
a planar surface. The surface of the plate Was observed With 
a loupe (><10 magni?cation) and bending radius upon occur 
rence of Wrinkles Was determined. 

In one embodiment of the present invention, the rate of 
Warp before exposure to actinic radiation of the photosen 
sitive resin laminate is Within 12% and this value changes by 
not more than 15% after exposure of the photosensitive resin 
laminate to actinic radiation. 

In the “rate of Warp” in the present invention, a concave 
or convex change in the direction parallel to a side is referred 
to as a Warp and expressed in a percentage of the maximum 
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Warp relative to the length of 100 mm. The concave is 
expressed in minus and the convex is expressed in plus. The 
change in the rate of Warp means an absolute value of 
difference in the rate of Warp before and after exposure to 
actinic radiation. 

For the measurement of the rate of Warp in the present 
invention, a photosensitive resin laminate having a diameter 
of 100 mm is measured for the rate of Warp before exposure 
to actinic radiation after removing a protective ?lm and the 
like, if such is on the IR ablation layer, to completely expose 
the IR ablation layer. Thereafter, 650 m] actinic radiation is 
shot to the entire surface and the rate of Warp is measured. 
The difference before and after the irradiation is calculated. 

In the present invention, When the rate of Warp exceeds 
12% and When a photosensitive plate is placed on a light 
exposure machine Without a decompression sheet, uniform 
irradiation at the time point When the plate is exposed to 
actinic radiation is not attainable. When changes in the rate 
of Warp before and after the exposure to actinic radiation 
exceeds 15%, the photosensitive plate Warps greatly during 
exposure to actinic radiation, Which in turn causes incon 
sistent irradiation onto the plate and expression of loWer 
resolution. 
The method for preparing a photosensitive resin laminate 

of the present invention is not particularly limited but 
generally, a photosensitive resin layer is formed on a support 
by applying, spray coating and the like to give one of the tWo 
laminates, or a protective ?lm is peeled off from a commer 
cially available photosensitive printing plate to give one 
laminate. Separately, an organic polymer layer is formed by 
applying, spray coating and the like on a substrate ?lm 
(cover ?lm), then forming an IR absorbent metal layer by 
vacuum deposition, sputtering and the like to give the other 
laminate. The thus-obtained tWo laminates are laminated 
using a heat press machinery and the like. The laminating 
conditions are temperature: room temperature to 1500 C., 
preferably 501120o C., pressure: 201200 kg-Weight/cm2, 
preferably 501150 kg-Weight/cm2. 
The use of the photosensitive resin laminate of the present 

invention is not particularly limited and is exempli?ed by 
plate for printing, sign plate, plate for forming mother die, 
mask material for ?exible printed circuit and the like. The 
plate for printing includes, for example, ?exo plate, letter 
press plate, plate for pad printing (plate for intaglio print 
ing), plate for screen printing, plate for lithographic printing 
and the like. In one embodiment of the present invention, the 
above-mentioned photosensitive resin laminate is a photo 
sensitive plate. 

In one embodiment of the present invention, the above 
mentioned photosensitive resin laminate is a photosensitive 
?exo plate or photosensitive letter press plate. 
The photosensitive resin laminate of the present invention 

has at least a support, a photosensitive resin layer and an IR 
ablation layer, Wherein the IR ablation layer contains an IR 
absorbent metal layer and the metal layer has a UV absor 
bent organic polymer layer on at least one surface. 

Preferable embodiments of the above-mentioned support, 
photosensitive resin layer, IR ablation layer, IR absorbent 
metal layer and UV absorbent organic polymer layer are as 
described in the above. 
A printing plate or a relief plate can be prepared from a 

photosensitive plate as in the folloWing. 
After a cover ?lm is or is not peeled off, an ablation layer 

is exposed to IR laser image for IR ablation, Whereby a mask 
is formed on a photosensitive resin layer. Examples of 
suitable IR laser include ND/YAG laser (1064 nm) and 
diode laser (e.g., 830 nm). A laser system suitable for a 
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computer plate making technique is commercially available, 
and exempli?ed by Cyrel Digital Imager Spark (manufac 
tured by BARCO), diode laser system OmniSetter (regis 
tered trademark) (laser Wavelength: 830 nm; drum axis: 
1800 mm) and ND/YAG laser system Digilas (registered 
trademark). These include a rotary cylindrical drum to 
support a photosensitive plate, an IR laser. irradiation appa 
ratus and a layout computer. The image information is 
directly transmitted from the layout computer to the laser 
apparatus. 

After Writing the mask on the IR ablation layer as men 
tioned above, the photosensitive plate is entirely exposed to 
actinic radiation through the mask. This is advantageously 
done directly on the laser cylinder. Alternatively, the plate 
may be removed from the laser apparatus and exposed to 
actinic radiation on a conventional ?at irradiation unit. 
During the irradiation step, the photosensitive resin layer 
polymeriZes in the area exposed in the above-mentioned 
mask forming step (ablation step) and otherWise in the IR 
ablation layer area Which is covered With the IR ablation 
layer non-transparent to irradiation light. The actinic radia 
tion may be applied in a conventional vacuum frame Without 
oxygen. It may be also applied in the presence of atmo 
spheric oxygen. 
When an image Written by IR laser needs modi?cation 

before the above-mentioned exposure of the entire surface to 
actinic radiation in the present invention, an opaque is 
applied onto the polymer resin layer to enable easy modi 
?cation of the image. In one embodiment of the present 
invention, an organic polymer layer laminated on the metal 
layer can receive an opaque non-transparent to the actinic 
radiation. The opaque in the present invention is a substance 
that substantially prevents transmission of ultraviolet rays 
(actinic radiation). Examples thereof include oil-based ink, 
Water-based ink, light blocking opaque tape and the like. 
Preferred is one having an optical density of not less than 2.0 
for actinic radiation. 

After exposure to actinic radiation as mentioned above, 
the plate is subjected to development. The development step 
can be performed using a conventional development unit, 
and depending on the properties of the plate, Water, an 
organic solvent or a mixture thereof can be used. During the 
development, non-polymerized area of the photosensitive 
resin layer and the remaining part of the IR ablation layer are 
removed. It is possible to ?rst remove the IR ablation layer 
With one kind of a solvent or a solvent mixture and develop 
the photosensitive resin layer With a different developer. 
After the development step, the obtained printing plate is 
dried. The drying conditions of the plate are, for example, 
45*80o C. for 15 mini4 hr, 60*70o C. for 5 mini60 min and 
the like. After drying, some post-treatments may be per 
formed. For example, to make a printing plate non-adhesive, 
irradiation With a germicidal lamp or a treatment With Br2 
may be applied. 

EXAMPLES 

The present invention is explained in detail by referring to 
Examples, Comparison Reference Example and Compara 
tive Examples. The examples are mere exempli?cations and 
do not limit the present invention in any Way. 

(Optical Density (OD)) 
Measured using a black and White transmission densito 

meter DM-520 (DAINIPPON SCREEN MFG. CO., LTD.). 
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(IR Irradiation Energy) 

Wherein W is a laser output (Watt), R is the number of 
rotation (rpm), D is an IR beam diameter (cm), and L is a 
peripheral length (cm) of a drum. 
Evaluation of Warp: A sample Was prepared by the afore 

mentioned method and exposed to light using an exposure 
device (manufactured by NIHON DENSHI SEIKI CO., 
LTD.) containing a lamp having an illuminance of 20*30 
W/m2 (manufactured by Mitsubishi Electric Corporation). 
The Warp before and after the exposure Was measured and 
changes in the Warp Were calculated. 

(Preparation of Deposition Sheet) 

Reference Example 1 

An aqueous solution of polyvinyl alcohol (GOHSENOL 
GH-20 manufactured by NIPPON SYNTHETIC CHEMI 
CAL INDUSTRY CO., LTD.: degree of saponi?cation: 
88%)/propylene glycol (manufactured by ASAHI DENKA 
Co., Ltd.)/surfactant (EPAN 740 manufactured by Dai-ichi 
Kogyo Seiyaku Co., Ltd.)/pure Water:8.75 g/8.75 g/0.01 
g/332.5 g Was applied to a PET ?lm (Whole cloth Was 
manufactured by Toyo Boseki Kabushiki Kaisha, E5002, 
thickness 125 pm), that had undergone a chemical matte 
treatment With a barcoater #26, and dried at 1000 C. for 3 
min to form a ?lm having a thickness after drying of 1 pm 
Then, aluminum Was evaporated on the surface of the ?lm 
by vacuum deposition process in a thickness of about 800 A. 
The optical density at this time Was 3.5. 

Reference Example 2 

A silicone release agent (NUC-SILICONE manufactured 
by KOHZAI CORPORATION) Was sprayed for about 2 sec 
from the distance of about 20 cm on a PET ?lm (Whole cloth 
Was manufactured by Toyo Boseki Kabushiki Kaisha, 
E5002, thickness 125 um, chemical matte treatment). There 
after, aluminum Was evaporated by vacuum deposition pro 
cess in a thickness of about 450 A on the surface Where the 
silicone release agent had been sprayed. The optical density 
at this time Was 2.5. 

Reference Example 3 

A commercially available aluminum deposited CPP ?lm 
(non-oriented polypropylene ?lm: CHEMILIGHT S manu 
factured NAKAI INDUSTRIES CO., LTD., ?lm thickness: 
25 um, aluminum deposited thickness: 430 A, optical den 
sity: 2.3 Was used. 

Reference Example 4 

An aqueous solution of polyvinyl alcohol (GOHSENOL 
GH-23 manufactured by NIPPON SYNTHETIC CHEMI 
CAL INDUSTRY CO., LTD., degree of saponi?cation: 
88%)/copolymer of polyethylene glycol and polypropylene 
glycol (SANFLEX SE270 manufactured by Sanyo Chemi 
cal Industries, Ltd.)/ surfactant (EPAN 740 manufactured by 
Dai-ichi Kogyo Seiyaku Co., Ltd.)/pure Water:10.0 g/7.5 
g/0.01 g/332.5 g Was applied to a PET ?lm (Whole cloth Was 
manufactured by Toyo Boseki-Kabushiki Kaisha, E5002, 
thickness 125 um, chemical matte treatment performed by 
TOYOCLOTH CO., LTD.), that had undergone a chemical 
matte treatment With a barcoater #26, and dried at 1000 C. 
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for 3 min to form a ?lm having a thickness after drying of 
1.8 pm. Then, aluminum Was evaporated on the surface of 
the ?lm by vacuum deposition process in a thickness of 
about 500 A. The optical density at this time Was 3.0. 

Reference Example 5 

An aqueous solution of polyvinyl alcohol (GOHSENOL 
KH20 manufactured by NIPPON SYNTHETIC CHEMI 
CAL INDUSTRY CO., LTD., degree of saponi?cation: 
80%)/polyethylene glycol #600 (manufactured by Nacalai 
Tesque, Inc.)/UV absorbent WF-825 (manufactured by 
SANNAN KAGAKU)/pure Water:2.0 g/ 1.0 g/0.5 g/ 106.5 g 
Was applied to a PET ?lm (E5002, Whole cloth Was manu 
factured by Toyo Boseki Kabushiki Kaisha, thickness 125 
um, chemical matte treatment performed by TOYOCLOTH 
CO., LTD.), that had undergone a chemical matte treatment 
With a barcoater #26, and dried at 100° C. for 3 min to form 
a ?lm having a thickness after drying of 2 pm. Then, 
aluminum Was evaporated on the surface of the ?lm by 
vacuum deposition process in a thickness of about 800 A. 
The optical density at this time Was 4.5. 

Comparison Reference Example 1 

Using the components shoWn in the folloWing Table 1, a 
dispersion containing carbon black, polyvinyl alcohol 
(GOHSENOL GH-23, manufactured by NIPPON SYN 
THETIC CHEMICAL INDUSTRY CO., LTD., degree of 
saponi?cation: 88%) and a plasticiZer Was prepared. This 
dispersion Was applied onto a PET ?lm (thickness 125 pm) 
with a #26 barcoater and dried at 100° C. for 3 min to 
evaporate Water, Whereby smooth non-adhesive coating ?lm 
(coated amount 4.1 g/m2 and optical density of actinic 
radiation area 4.8) Was obtained, or a cover ?lm having an 
IR ablation layer. 

TABLE 1 

Amount Weight Without 
Component added (g) Water (g) Note 

3% aqueous 53.9 36.3 
solution of GH 
23 
polyethylene 1.13 25.4 plasticizer 
glycol #400 
EPAN 740 0.004 0.09 dispersant 

(surfactant) 
carbon black CW1 8.5 38.2 20% aqueous 

dispersion 
distilled Water 36.0 i 

Carbon black CW1: manufactured by Orient Chemical Industries, Ltd. 

Example 1 

A chemical matte PET protective ?lm Was released from 
a photosensitive ?exo printing plate (Cosmolight NEO, 
manufactured by Toyo Boseki Kabushiki Kaisha) consisting 
of a 100 pm thick PET ?lm support (E5002, manufactured 
by Toyo Boseki Kabushiki Kaisha), a photosensitive resin 
layer, a polyvinyl alcohol layer and a chemical matte PET 
protective ?lm, and a polyvinyl alcohol layer thereunder Was 
removed from the photosensitive resin layer using a con 
ventional adhesive tape. The deposit surface of the alumi 
num deposited ?lm prepared in Reference Example 1 Was 
superimposed on the exposed photosensitive resin layer, and 
laminated using a heat press machine at 100° C., 100 
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kg-Weight/cm2 to give a plate consisting of a PET support, 
a photosensitive resin layer, an aluminum deposit layer, a 
polyvinyl alcohol layer and a chemical matte PET protective 
?lm (cover ?lm). The total thickness of this plate Was 1.90 
mm. 

For back exposure to make the relief depth a generally 
employed depth of about 0.8 mm, the PET support side of 
the above-mentioned ?exo plate Was exposed to actinic 
radiation (light source: Philips 10R, illuminance at 365 nm 
7.5 mW/cm2) for 20 sec, and the chemical matte PET 
protective ?lm (cover ?lm) Was peeled off. At this time, the 
protective ?lm (cover ?lm) alone Was peeled off and the 
polyvinyl alcohol layer and the aluminum deposited layer 
remained on the photosensitive resin layer. This photosen 
sitive resin layer Was observed With a loupe (10><magni? 
cation). As a result, breakage and ?aWs Were not observed in 
the polyvinyl alcohol layer and the aluminum deposited 
layer. This plate Was Wound around a rotary drum of Cyrel 
Digital Imager Spark (manufactured by BARCO) With the 
polyvinyl alcohol layer on the upper side and the support 
PET ?lm on the back side. After vacuuming, an image Was 
formed With diode laser. The laser output of this apparatus 
used Was 4.8 mW, laser resolution Was 2540 dpi, and laser 
spot diameter Was 15 um. The rotary drum rotated at 700 
rpm. After IR ablation, the plate Was taken out and observed 
With a loupe (10><magni?cation). As a result, aluminum 
deposited layer Was ablated Without any problem. 
The entire photosensitive ?exo printing plate covered 

With a digital image mask, Which had undergone the above 
mentioned IR ablation, Was exposed to actinic radiation for 
8 min and then developed at 40° C. for 6 min With a 
developing machine (Stuck System) manufactured by 
Anderson & Vreeland, Inc. As a developer, used Was tap 
Water added With a 1% dishWashing detergent Cascade 
(manufactured by US Procter & Gamble Company). During 
development, the remaining IR ablation layer (aluminum 
deposited layer, polyvinyl alcohol layer) and non-irradiation 
areas of the photosensitive resin layer Were removed, leav 
ing the area exposed to actinic radiation. After the develop 
ment, it Was dried at 60° C. for 20 min, exposed to actinic 
radiation for 5 min and ?nally exposed to a germicidal lamp 
for 5 min to remove surface adhesiveness. 
The ?nished ?exo printing plate Was examined With a 

loupe (10><magni?cation). All the test patterns of 2 point 
convex part and concave letters, 30 um Wide ?ne line, 100 
um diameter isolated dot and 156 lpi, 1% halftone dot Were 
found to have been correctly formed. 

Example 2 

A hydrophilic polymer (10.5 parts) obtained by reacting 
polytetramethylene glycol (10 parts, G-850, manufactured 
by Hodoya Chemical Inc.), dimethylol propionic acid (35 
parts, FUJIIGI TSUSHO), hexamethylene diisocyanate (25 
parts, manufactured by NIPPON POLYURETHANE 
INDUSTRY CO., LTD.), hydroxyethyl methacrylate (10 
parts), amino group-containing acrylonitrile, and butadiene 
oligomer (35 parts, Hycar ATBNX l300><l6,UBE INDUS 
TRIES LTD.), nitrile-butadiene rubber (acrylonitrile:35%) 
(NIPOL-1042, 33 parts, manufactured by ZEON CORPO 
RATION), butadiene rubber (22 parts, I SR BROLLL), oligo 
butadiene acrylate (29 parts, PB-A, manufactured by 
KYOEISHA CHEMICAL Co., LTD), 1,6-hexanediol 
dimethacrylate (3 parts), as a photoinitiator, benZyldimeth 
ylketal (1 part) and hydroquinone monomethylether (0.1 
part), toluene (40 parts), and Water (10 parts) Were kneaded 
in a heating kneader at 70° C. The solvent Was evaporated 
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under reduced pressure to give a photosensitive resin com 
position. A ?lm comprising a 125 pm thick polyethylene 
terephthalate ?lm and this photosensitive resin composition 
coated thereon With a polyester adhesive and the deposited 
surface of the aluminum deposited ?lm prepared in Refer 
ence Example 1 Were superimposed and heat pressed in a 
heat press machine at 100° C., 100 kg-Weight/cm2 for 1 min 
to give a plate consisting of a PET support, a photosensitive 
resin layer, an aluminum deposited layer, a polyvinyl alco 
hol layer and a chemical matte PET protective ?lm (cover 
?lm). The total thickness of this plate Was 1.95 mm (1.70 
mm for photosensitive resin layer). 

In the same manner as in Example 1, the obtained 
photosensitive resin laminate Was subjected to IR ablation. 
As a result, the radius of 156 lpi, 1% halftone dot Was 9.5 
pm on average. Thereafter, ablation Was repeated in the 
same manner Without changing the laser output but after 
changing the number of rotation to 700 rpm, and the halftone 
dot siZe Was measured. As a result, the siZe Was 9.9 pm and 
the percent change in halftone dot radius per unit energy Was 
4.70% . 

Plate making thereafter in the same manner as in Example 
1 gave a ?exo plate shoWing image reproducibility similar to 
that in Example 1 . 

Example 3 

A PET protective ?lm Was peeled off from a photosensi 
tive resin relief printing plate (Printight EF95GC, manufac 
tured by Toyo Boseki Kabushiki Kaisha) consisting of a 100 
pm thick PET ?lm support (E5002, manufactured by Toyo 
Boseki Kabushiki Kaisha), a photosensitive resin layer, a 
polyvinyl alcohol layer and a PET protective ?lm, and 
polyvinyl alcohol layer thereunder Was removed from the 
photosensitive resin layer using a conventional adhesive 
tape. The deposit surface of the aluminum deposited ?lm 
prepared in Reference Example 1 Was superimposed on the 
exposed photosensitive resin layer, and laminated using a 
heat press machine at 100° C., 100 kg-Weight/cm2 to give a 
plate consisting of a PET support, a photosensitive resin 
layer, an aluminum deposit layer, a polyvinyl alcohol layer 
and a chemical matte PET protective ?lm (cover ?lm). The 
total thickness of this plate Was 1.05 mm. 

Thereafter, ablation of the obtained plate Was performed 
in the same manner except that back exposure Was not 

performed and the entire photosensitive resin relief printing 
plate covered With a digital image mask, Which had under 
gone the above-mentioned IR ablation, Was exposed to 
actinic radiation for 2 min and then developed at 25° C. for 
2 min With a developing machine (JEM-A2, manufactured 
by NIHON DENSHI SEIKI CO., LTD.). As a developer, 
used Was tap Water. During development, the remaining IR 
ablation layer (aluminum deposited layer, polyvinyl alcohol 
layer) and non-irradiation areas of the photosensitive resin 
layer Were removed, leaving the area exposed to actinic 
radiation. After the development, the plate Was dried at 70° 
C. for 10 min and exposed to actinic radiation for 3 min. 

The ?nished resin relief printing plate Was examined With 
a loupe (10><magni?cation). Fogging Was not observed and 
all the test patterns of 2 point convex part and concave 
letters, 30 um Wide ?ne line, 100 um diameter isolated dot 
and 156 lpi, 1% halftone dot Were found to have been 
correctly formed. 
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Example 4 

A nylon salt (390 parts by Weight) of c-caprolactam (610 
parts by Weight), aminoethylpiperaZine and adipic acid Was 
melt polymeriZed to give a copolymeriZed polyamide. The 
thus-obtained polyamide (50 parts) Was dissolved in metha 
nol (200 parts) and Water (24 parts), and itaconic acid (4 
parts), adipic acid (4 parts), bisphenol A diglycidyl ether 
acrylic acid adduct (32 parts), N-ethyl-p-toluenesulfona 
mide (8 parts), hydroquinone monomethylether (0.1 part) 
and benZyldimethylketal (1 part) Were added to this solution 
to give a photosensitive resin composition solution. This 
solution Was delivered to a concentrating machine and 
concentrated at 110° C. to achieve a residual solvent content 
of the photosensitive resin layer of 5% and a methanol:Water 
ratio of 6:4, Which Was sandWiched betWeen a 250p. thick 
PET ?lm coated With a 20p thick adhesive and a ?lm having 
the IR ablation layer of Reference Example 1 and melt 
formed at 110° C. to give a photosensitive ?exo plate having 
a 680p. thick photosensitive resin layer. The Warp of this 
plate Was measured and found to be 0% before exposure to 
actinic radiation and 10% of change in Warp after exposure 
to actinic radiation. The cover ?lm Was removed from this 
plate and the IR ablation layer after recording an image Was 
exposed to actinic radiation for 3 min Without depressuriZa 
tion. The plate Was developed With neutral Water at 25° C. 
for 2 min and dried at 70° C. for 10 min. The obtained 
photosensitive resin shoWed a sensitivity of 14 steps and the 
resin hardness by Shore D Was 57. The image reproducibil 
ity of the printed matter Was satisfactory. 

Example 5 

In the same manner as in Example 1 except that the 
aluminum deposited layer obtained in Reference Example 2 
Was used, a ?exo printing plate Was obtained. The obtained 
?exo printing plate Was examined With a loupe (10><magni 
?cation). Fogging phenomenon Was not observed and all the 
test patterns of 2 point convex part and concave letters, 30 
um Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 
1% halftone dot Were found to have been correctly formed. 

Example 6 

In the same manner as in Example 3 except that the 
aluminum deposited layer obtained in Reference Example 2 
Was used, a photosensitive resin relief plate Was obtained. 
The obtained relief plate Was examined With a loupe (10x 
magni?cation). Fogging Was not observed and all the test 
patterns of 2 point convex part and concave letters, 30 um 
Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 1% 
halftone dot Were found to have been correctly formed. 

Example 7 

In the same manner as in Example 1 except that the 
aluminum foil layer obtained in Reference Example 3 Was 
used, a ?exo printing plate Was obtained. The obtained ?exo 
printing plate Was examined With a loupe (10><magni?ca 
tion). Fogging Was not observed and all the test patterns of 
2 point convex part and concave letters, 30 um Wide ?ne 
line, 100 um diameter isolated dot and 156 lpi, 1% halftone 
dot Were found to have been correctly formed. 
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Example 8 

In the same manner as in Example 3 except that the 
aluminum foil layer obtained in Reference Example 3 Was 
used, a photosensitive resin relief plate Was obtained. The 
obtained relief plate Was examined With a loupe (10x 
magni?cation). Fogging Was not observed and all the test 
patterns of 2 point convex part and concave letters, 30 um 
Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 1% 
halftone dot Were found to have been correctly formed. 

Example 9 

In the same manner as in Example 1 except that the 
aluminum deposited layer obtained in Reference Example 4 
Was used, a ?exo plate Was obtained. A chemical matte PET 
cover ?lm of the obtained plate Was peeled o?‘, Wound 
around a cylindrical metal drum With the polyvinyl alcohol 
layer on the outer side and the PET ?lm support on the inner 
side, unWound, and placed on a planar surface. The bending 
radius upon occurrence of Wrinkles Was not more than 5 cm. 

IR ablation and plate making Were applied in the same 
manner as in Example 1 to give a ?exo printing plate. The 
obtained printing plate Was examined With a loupe (10x 
magni?cation). Fogging Was not observed and all the test 
patterns of 2 point convex part and concave letters, 30 um 
Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 1% 
halftone dot Were found to have been correctly formed. 

Example 10 

In the same manner as in Example 1 except that the 
aluminum deposited layer obtained in Reference Example 5 
Was used, a ?exo plate Was obtained. The obtained ?exo 
plate Was subjected to IR ablation and plate making in the 
same manner as in Example 1 to give a ?exo printing plate. 
The exposure latitude in the plate making step Was con 
?rmed to have been enlarged as compared to Example 1 . The 
obtained ?exo printing plate Was examined With a loupe 
(10><magni?cation). Fogging Was not observed and all the 
test patterns of 2 point convex part and concave letters, 30 
um Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 
1% halftone dot Were found to have been correctly formed. 

Example 11 

In the same manner as in Example 3 except that the 
aluminum deposited layer obtained in Reference Example 5 
Was used, a photosensitive resin relief plate Was obtained. 
The obtained resin relief plate Was subjected to IR ablation 
and plate making in the same manner as in Example 2 to give 
a resin relief printing plate. The exposure latitude of the 
obtained printing plate in the plate making step Was con 
?rmed to have been enlarged as compared to Example 2. The 
obtained resin relief plate Was examined With a loupe 
(10><magni?cation). Fogging Was not observed and all the 
test patterns of 2 point convex part and concave letters, 30 
um Wide ?ne line, 100 um diameter isolated dot and 156 lpi, 
1% halftone dot Were found to have been correctly formed. 

The obtained ?exo printing plate Was examined With a 
loupe (10><magni?cation). Fogging phenomenon Was not 
observed and all the test patterns of 2 point convex part and 
concave letters, 30 um Wide ?ne line, 100 um diameter 
isolated dot and 156 lpi, 1% halftone dot Were found to have 
been correctly formed. 
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Comparative Example 1 

In the same manner as in Example 1 except that the 
carbon black-containing IR ablation layer obtained in Com 
parison Reference Example 1 Was used, a ?exo plate Was 
obtained. 

Then, the PET ?lm, Which Was a cover ?lm of the 
obtained plate, Was peeled o?‘, and in the same manner as in 
Example 1, the IR ablation layer Was examined upon 
enlargement With a loupe (10><magni?cation) before expo 
sure to actinic radiation. As a result, partial breakage and 
numerous ?aWs Were found. The percent change in halftone 
dot radius per unit energy Was as high as 33.90%. 

In the same manner as in Example 1, the plate Was 
developed after exposure to actinic radiation. As a result, the 
developer Was stained With a large amount of carbon black, 
and the developer could not be used for the production of the 
next plate. The ?nished ?exo printing plate Was examined 
With a loupe (10><magni?cation). As a result, small convex 
parts and defective parts of the relief other than the desired 
image Were found due to the effect of ?aWs occurred on the 
aforementioned IR ablation layer, and image reproducibility 
Was poor. 

Comparative Example 2 

In the same manner as in Example 3 except that the 
carbon black-containing IR ablation layer obtained in Com 
parison Reference Example 1 Was used, a photosensitive 
resin relief plate Was obtained. 

Then, the PET ?lm, Which Was a cover ?lm of the 
obtained plate, Was peeled off, and in the same manner as in 
Example 1, the IR ablation layer Was examined upon 
enlargement With a loupe (10><magni?cation) before expo 
sure to actinic radiation. As a result, partial breakage and 
numerous ?aWs Were found. 

In the same manner as in Example 2, the plate Was 
developed after exposure to actinic radiation. As, a result, 
the developer Was stained With a large amount of carbon 
black, and the developer could not be used for the produc 
tion of the next plate. The ?nished resin relief printing plate 
Was examined With a loupe (10><magni?cation). As a result, 
small convex parts and defective parts of the relief other than 
the desired image Were found due to the effect of ?aWs 
occurred on the aforementioned IR ablation layer, and image 
reproducibility Was poor. 
As is clear from the foregoing explanations, according to 

the present invention, breakage and ?aWs of IR ablation 
layer caused When peeling off a cover ?lm can be prevented. 
Therefore, a high precision mask can be formed, Which in 
turn affords a printing plate that provides high quality 
printing images. In addition, due to less stain of the devel 
oper during development, successive development of plural 
plates is attainable. Therefore, the present invention con 
tributes greatly to the industry. 

This application is based on patent application Ser. Nos. 
2001-326576, 2001-394640, 2002-005096, 2002-074571, 
2002-074570, 2002-111073, 2002-111072, 2002-138866, 
2002-261878 and 2002-290253 ?led in Japan, the contents 
of Which are hereby incorporated by reference. 

What is claimed is: 
1. A photosensitive resin laminate comprising a support, 

a photosensitive resin layer, an IR ablation layer and a cover 
?lm, Wherein the IR ablation layer comprises a layer con 
sisting essentially of an IR absorbent metal, the IR absorbent 
metal layer is disposed in contact With the photosensitive 
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resin layer and a non-IR-sensitive polymer resin layer is 
formed between the IR absorbent metal layer and the cover 
?lm. 

2. The photosensitive resin laminate of claim 1, Wherein 
the IR absorbent metal layer has a thickness of 70*20000 A. 

3. The photosensitive resin laminate of claim 1, Wherein 
IR absorbent metal layer is an aluminiZed layer. 

4. The photosensitive resin laminate of claim 1, Wherein 
the non-IR-sensitive polymer resin layer can receive an 
opaque non-transparent to actinic radiation. 

5. The photosensitive resin laminate of claim 1, Wherein 
the non-IR-sensitive polymer resin layer contains a UV 
absorbent. 

6. The photosensitive resin laminate of claim 1, Wherein 
the IR ablation layer has an optical density of not less than 
2.0. 

7. The photosensitive resin laminate of claim 1, Which is 
a photosensitive plate. 

8. The photosensitive resin laminate of claim 1, Which is 
a photosensitive ?exo plate. 

9. The photosensitive resin laminate of claim 8, Wherein 
Wrinkles are not caused When a bending radius is not more 
than 5 cm. 
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10. The photosensitive resin laminate of claim 8, Wherein 

the non-IR-sensitive polymer resin layer comprises a Water 
soluble polymer and a plasticiZer. 

11. The photosensitive resin laminate of claim 1, Wherein 
the photosensitive resin laminate is a photosensitive letter 
press plate. 

12. The photosensitive resin laminate of claim 11, 
Wherein the photosensitive resin layer comprises a compo 
sition comprising a polymer binder, an ethylenically unsat 
urated compound and a photoinitiator, the photosensitive 
resin laminate shoWs a rate of Warp of Within 12% before 
exposure to actinic radiation, and a change in the Warp after 
exposure to actinic radiation is not more than 15%. 

13. The photosensitive resin laminate of claim 11 Wherein 
the photosensitive resin layer has a residual solvent content 
of 3*l0%. 


